Arbekacin is actively secreted in the rat intestine via a different efflux system from P-glycoprotein.
This study was undertaken to examine the secretory transport of arbekacin, an aminoglycoside antibiotic, in the rat small intestine and to compare it with those in Caco-2 and LLC-PK1 cells. In vitro permeation of arbekacin was examined using an Ussing chamber technique. Serosal-to-mucosal (secretory)/mucosal-to-serosal (absorptive) permeation ratios of 0.5 mM arbekacin were 2.8 in the jejunum and 7.0 in the ileum, respectively, indicating that arbekacin permeation was highly secretory-oriented. In the ileum, the ratios became smaller with increase in arbekacin concentration applied. When D-glucose was replaced with 3-o-methyl-D-glucose in the experimental medium, the directionality of the arbekacin permeation disappeared almost completely. Absorptive permeation of arbekacin was not significantly influenced by verapamil, cyclosporin A, or probenecid. On the other hand, when gentamicin sulfate was added to the serosal medium, secretory transport of arbekacin was significantly inhibited. The results of this study strongly suggest that a specialized efflux system other than P-glycoprotein and multidrug resistance proteins was involved in the secretory transport of arbekacin in the rat intestine. There was no directionality in arbekacin permeation across Caco-2 cell monolayers, suggesting the absence or very slight expression of the secretory system for arbekacin in this cell line.